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HGXFDWLRQVLPLODUWRWKDWRIµEDQNLQJHGXFDWLRQ¶FRLQHGE\)UHLUHRIWHQSURPRWHSDVVLYLW\RQWKHSDUW
RIWKHVWXGHQWDQGUHLQIRUFHWKHYLHZRISUDFWLWLRQHUVDVGLVVHPLQDWRUVRILQIRUPDWLRQ=DQGYOLHW
&RQVHTXHQWO\ WKH OHDG UHVHDUFKHU LQ WKLV VWXG\ H[SOLFLWO\ FKDOOHQJHG VWXGHQWV ZLWK FRQIOLFWLQJ
YLHZSRLQWVYDOXHODGHQSRVLWLRQVDQGHWKLFDOGLOHPPDV3DXOXVVXSSRUWVSHGDJRJLHVWKDWLQFOXGH
SOXUDOLVWYLHZSRLQWVDUJXLQJWKDWSOXUDOLVPDQGFULWLFDOLW\DUHUHODWHGLIVWXGHQWVDUHQRWFKDOOHQJHGWRUHIOHFW
RQWKHLUYDOXHVDQGYLHZVWKURXJKDOWHUQDWLYHSHUVSHFWLYHVWKH\DUHXQOLNHO\WRUHIOHFWRQWKHP3OXUDOLVW
SHGDJRJLHVVHHN WR LQWHUUHODWHGLYHUJLQJYDOXHVQRUPVDQG LQWHUHVWV UDWKHU WKDQSULYLOHJLQJSDUWLFXODU
YLHZVRYHURWKHUVDQGPRXOGLQJRQHXQLYHUVDOUHDOLW\RULJQRULQJWKHGLIIHUHQFHVDOWRJHWKHU:DOV
,QRUGHUWRFDSWXUHWKHG\QDPLFQDWXUHRIWKHLQWHUDFWLRQVZLWKLQWKHFODVVURRPDQGWKH9LUWXDO/HDUQLQJ
(QYLURQPHQW9/(LWLVLQFXPEHQWXSRQUHVHDUFKHUVWRDGRSWPHWKRGRORJLHVWKDWPDLQWDLQDQGUHIOHFWWKLV
FRPSOH[LW\'DWDJDWKHUHGVHHNVWRSURYLGHDULFKSLFWXUHRIWKHHPHUJHQWWKLQNLQJUDWKHUWKDQUHGXFHWKH
LQWHUDFWLRQVWRDVHWRIPHDVXUDEOHYDULDEOHV,QWKHQH[WVHFWLRQWKHUHVHDUFKPHWKRGRORJ\GDWDJDWKHULQJ
DQGGDWDDQDO\VLVSURFHVVHVDUHGHVFULEHG
&$6(678'<35,0$5<('8&$7,21678'(176:,7+7+(&/,0$7(&+$1*(',6&866,21
7KLVUHVHDUFKXWLOLVHGDQH[SORUDWRU\VLQJOHFDVHVWXG\UHVHDUFKGHVLJQWRGHYHORSDQLQGHSWKH[SORUDWLRQ
RIWKHFRPSOH[LW\RIWKHLQWHUDFWLRQVEHWZHHQXQGHUJUDGXDWHSULPDU\HGXFDWLRQVWXGHQWVDVWKH\HQJDJH
ZLWKVRFLRVFLHQWLILFGLVFXVVLRQVRYHUWKHFRXUVHRIDQHOHFWLYHPRGXOHHQWLWOHG6FLHQFHLQ6RFLHW\<LQ

7KH UDWLRQDOH IRU FKRRVLQJ WKLV GHVLJQ ZDV WKH QHHG WR FULWLFDOO\ DVVHVV WKH H[WHQW WR ZKLFK
XQGHUJUDGXDWH SULPDU\ HGXFDWLRQ VWXGHQWV HQJDJH ZLWK VRFLRVFLHQWLILF LVVXHV WKDW FDQ IRVWHU WKH
GHYHORSPHQWRIYDOXHVDQGGLVSRVLWLRQVUHODWHG WR OHDUQLQJ IRUVXVWDLQDELOLW\$OVR WKHREMHFWLYHRI WKLV
FDVH VWXG\ZDV WR FDSWXUH WKH FLUFXPVWDQFHV DQG FRQGLWLRQV SUHVHQW ZLWKLQ WKH 6FLHQFH DQG6RFLHW\
PRGXOH WKDWVXSSRUW WKHGHYHORSPHQWRIVRFLRVFLHQWLILFDQGVXVWDLQDELOLW\ UHDVRQLQJ<LQ7KH
QH[WVHFWLRQRXWOLQHVWKHFRQWH[WDQGGHILQHVWKHFDVH
 
ϯϯ

Context: The Science in Society module.
6FLHQFHLQ6RFLHW\LVDQRSWLRQDOPRGXOHLQ\HDUWZRRIWKH%$+RQ3ULPDU\(GXFDWLRQSURJUDPPHWKDW
IROORZVRQIURPDFRUHPRGXOHLQ6XVWDLQDEOH'HYHORSPHQW7KHPRGXOHLVWDXJKWXVLQJDEOHQGHGOHDUQLQJ
DSSURDFKWKDWFRQVLVWVRIHLJKW IRXUKRXUZRUNVKRSVZLWK WZHOYH LQWHUDFWLYHRQOLQH UHIOHFWLYH WDVNVWKDW
IRFXVRQKRZVWXGHQWV¶UHDVRQWKURXJKDQGQHJRWLDWHHDFKVRFLRVFLHQWLILFLVVXHFRYHUHGRYHUDWZHOYH
ZHHNSHULRG7DEOHVXPPDULVHVWKHFRQWHQWDQGSHGDJRJLFDOFRQWH[WRIWKH6FLHQFHLQ6RFLHW\PRGXOH
7$%/(29(59,(:2)7+(6&,(1&(,162&,(7<02'8/(&217(17
7HDFKLQJ
6HVVLRQ
:RUNVKRSFRQWHQW 7DVN2XWOLQH
 ,QWURGXFWLRQWR6FLHQFHLQ
6RFLHW\PRGXOH
'HILQHVVRFLRVFLHQWLILFLVVXHVDQGMXVWLILHVWKHPRGXOHGHVLJQ
2XWOLQHRIWKHHQGRIPRGXOHVXPPDWLYHDVVHVVPHQWVXFFHVVFULWHULDDQGDVVLJQPHQW
VFRULQJUXEULF
3UHVHQW$UJXPHQWDWLRQWKHRU\DQGKRZWKLVFDQEHXVHGWRLPSURYHDFDGHPLFZULWLQJ
 &OLPDWH&KDQJHDQG
*OREDO:DUPLQJ
*UDIILWLERDUGWDVNWRLOOLFLWVWXGHQWV¶SULRUNQRZOHGJHDERXWJOREDOZDUPLQJ
3RVWHUGUDZLQJWDVNGHVLJQHGWRXQSDFNHGVWXGHQWV¶FRQFHSWXDOXQGHUVWDQGLQJ
$QDO\VLQJJUHHQKRXVHJDVGDWDDFWLYLW\6WXGHQWVGUDZDQGLQWHUSUHWJUDSKVDERXW
JUHHQKRXVHJDVHV
6HYHQVKRUWYLGHRFOLSVPLQXWHVORQJSUHVHQWLQJWKHVFLHQFHSHUWLQHQWWRWKHFOLPDWH
FKDQJHGHEDWH7KHVHYLGHRVSUHVHQWWKHDODUPLVWDQGVFHSWLFVSHUVSHFWLYHV
 &OLPDWH&KDQJHDQG
*OREDO:DUPLQJ

/HFWXUHRQWKHFRPSOH[QDWXUHRIFOLPDWHFKDQJHDQGJOREDOZDUPLQJDVDVRFLRVFLHQWLILF
LVVXH
:KROHFODVVGLVFXVVLRQZKHUHVWXGHQWVHQJDJHGLQDVWUXFWXUHGGHEDWHDERXWWKHLVVXH
IDFLOLWDWHGE\DVHULHVRIRSHQTXHVWLRQVWKDWDOORZHGVWXGHQWVWRWKLQNDORXGGHYHORSWKHLU
DUJXPHQWVDQGWRSUDFWLFHFRPPXQLFDWLRQDQGGHPRFUDWLFFLWL]HQVKLSVNLOOV
 8VHRI$QLPDOVLQ
5HVHDUFKLVVXH
3UHVHQWDWLRQRIWKHVWDWLVWLFVEHKLQGWKHXVHRIDQLPDOVZLWKLQUHVHDUFKZLWKLQWKH8QLWHG
.LQJGRP$SUHVHQWDWLRQRIWKHVFHQDULRWKDWFRQWH[WXDOLVHGWKHUROHSOD\WKDWZRXOGEH
SHUIRUPHGLQWKHQH[WWHDFKLQJVHVVLRQZDVPDGHE\WKHWXWRU
6WXGHQWV¶JDWKHULQIRUPDWLRQUHODWHGWRWKHLUDVVLJQHGµUROH¶ZLWKLQWKHFRPLQJUROHSOD\
(DFKVWXGHQWJURXSPDGHDSRVWHUSUHVHQWDWLRQRIWKHLQIRUPDWLRQWKDWWKH\IRXQG7KHFODVV
GLVFXVVHGWKHLULQLWLDOIHHOLQJVRQWKLVVXEMHFWLQDQRSHQZKROHFODVVGLVFXVVLRQ
 8VHRI$QLPDOVLQ
5HVHDUFKLVVXH
)LOPHGUROHSOD\VHVVLRQ
'HEULHIIRUWKHUROHSOD\
 &DVHEDVHG/HDUQLQJ±
(PEU\RQLF6WHPV&HOOVin 
vitroIHUWLOLVDWLRQ
$FDVHVWXG\LVSUHVHQWHGWRVWXGHQWV6WXGHQWVLGHQWLI\WKHLPSRUWDQWHOHPHQWVRIWKHFDVH
VWXG\7KHVHDUHWKHQXVHGDVWKHIRFDOSRLQWWKHLU,QWHUQHWVHDUFKHVWRJDWKHULQIRUPDWLRQ
UHTXLUHGWRKHOSWKHPQHJRWLDWHWKHFDVH
7KHWXWRUWDXJKWUHYLVHWKHFRQFHSWRI0HQGHOLDQLQKHULWDQFHWRHVWDEOLVKDFRPPRQVFLHQWLILF
XQGHUVWDQGLQJRIKRZJHQHWLFGLVHDVHVDUHLQKHULWHG
6WXGHQWVVHDUFKHGWKH,QWHUQHWDQGJDWKHULQIRUPDWLRQUHTXLUHGWRKHOSWKHPXQGHUVWDQGWKH
FRQFHSWVZKLFKLPSDFWRQWKLVFDVHIURPPXOWLSOHSHUVSHFWLYHVDQGVWXGHQWVGUHZWRJHWKHU
WKHLQIRUPDWLRQWKDWWKHJDWKHUHGIURPWKHLUHQTXLULHVDQGVKDUHGLQIRUPDWLRQ
 &DVHEDVHG/HDUQLQJ±
(PEU\RQLF6WHPV&HOOVin 
vitroIHUWLOLVDWLRQ
)LOPHGZKROHFODVVGLVFXVVLRQ
 &RQVROLGDWLRQVHVVLRQ )HHGEDFNVHVVLRQSHHUWXWRUVXSSRUWVHVVLRQIRUHQGRIPRGXOHVXPPDWLYHDVVHVVPHQW
ϯϰ

7KHPRGXOHDLPVWRDVXSSRUWSULPDU\HGXFDWLRQVWXGHQWVWRGHYHORSWKHLUSHUVRQDONQRZOHGJHDQG
XQGHUVWDQGLQJRIKRZVFLHQFHLPSDFWVRQDQGDWWLPHFRQIOLFWVZLWKPRGHUQVRFLHW\DQGEWRGHYHORS
SULPDU\HGXFDWLRQVWXGHQWV¶VFLHQWLILFOLWHUDF\DQGVRFLRVFLHQWLILFUHDVRQLQJVNLOOVE\XQGHUWDNLQJLQTXLU\
WDVNVIRFXVLQJRQKRZVRFLRVFLHQWLILFLVVXHVDULVHZK\WKH\DUHRIWHQFRQWURYHUVLDODQGKRZWKHJHQHUDO
SXEOLFPLJKWLQWHUDFWZLWKVXFKLVVXHVWRPDNHLQIRUPHGGHPRFUDWLFGHFLVLRQVDERXWKRZEHVWWRUHVROYH
VXFKLVVXHV
,QRUGHUWRVXSSRUWVWXGHQWV¶HQJDJHPHQWZLWKLQWKHLVVXHVGLVFXVVHGDVSDUWRIWKHPRGXOHWKHWXWRU
XVHGRQOLQHGLVFXVVLRQIRUDDQGZLNLVWRERWKVXSSRUWGHYHORSLQJXQGHUVWDQGLQJRIWKHLQIRUPDWLRQSURYLGHG
DQGVFDIIROGTXHVWLRQLQJRIWKDWLQIRUPDWLRQIURPPXOWLSOHSHUVSHFWLYHV3HGDJRJLFDOO\WKHXVHRIEOHQGHG
OHDUQLQJ RSHQHG GLVFXUVLYH VSDFHV ERWK ZLWKLQ WKH ZRUNVKRS VHVVLRQV DQG WKH 9/( WKDW VXSSRUWHG
HQJDJHPHQWZLWKWKHPDWHULDOVSURYLGHGDQGTXHVWLRQLQJRIHDFKRWKHU¶VYLHZV
The participant sample. 
$OOSDUWLFLSDQWVQ Q )HPDOHQ 0DOHZLWKLQWKLVFDVHVWXG\JDYHZULWWHQFRQVHQWIRUWKHLUFODVV
ZRUNGXULQJ WKHPRGXOH WHDFKLQJVHVVLRQVGLVFXVVLRQ IRUXPDQGZLNLSRVWVRQ WKH6FLHQFH LQ6RFLHW\
PRGXOH9/(WREHDQDO\VHG
Data  
7KHGDWDZDVGUDZQIURPXQGHUJUDGXDWHSULPDU\HGXFDWLRQVWXGHQWV¶FODVVZRUNSRVWHUVZRUNVKHHWVDQG
JUDIILWLERDUGVDQGGLVFXVVLRQVRQWKH9/(>0RRGOH@GLVFXVVLRQIRUXPSRVWVIRFXVHGRQWKHLVVXHRI
FOLPDWHFKDQJHRQO\,QDGGLWLRQWKHXQLYHUVLW\WXWRU¶VUHIOHFWLRQVXSRQWKHLQGLYLGXDOWHDFKLQJVHVVLRQZHUH
FDSWXUHG LQ D VHULHV RI UHFRUGHG GLVFXVVLRQV ZLWK D FULWLFDO IULHQG ZKR DOVR REVHUYHG HDFK WHDFKLQJ
VHVVLRQLPPHGLDWHO\DIWHUHDFKWHDFKLQJVHVVLRQ+RZHYHUWKHVHUHIOHFWLRQVDUHQRWRXWOLQHGZLWKLQWKLV
SDSHU
Data analysis 
'DWDIURPWKHVWXGHQWV¶GLVFXVVLRQIRUXPSRVWVZDVDQDO\VHGXVLQJWKHPDWLFDQDO\VLVWRLGHQWLI\VWXGHQWV¶
YDOXHSRVLWLRQVWKHLUXQGHUVWDQGLQJRIWKHFRQFHSWVLQYROYHGLQWKHLVVXHDQGWKHLUXQGHUVWDQGLQJVRIWKH
DUJXPHQWV SRVHG ZLWKLQ RSSRVLQJ SHUVSHFWLYHV 7KH PDLQ WKHPHV GUDZQ XSRQ LQ WKH DQDO\VLV DUH
WKHRUHWLFDOO\ GHULYHG IURP 6DGOHU %DUDE DQG 6FRWW  ZKR SRVLWHG WKH VRFLRVFLHQWLILF UHDVRQLQJ
FRQVWUXFWZKLFKVXJJHVWVWKDWWKHUHDUHIRXULQYDULDQWFRPSRQHQWVWRUHDVRQLQJ>complexityRIWKHLVVXH
multiple perspectives ongoing inquiry DQG scepticism@ WKDW FXW DFURVV VRFLRVFLHQWLILF GLVFXVVLRQ
UHJDUGOHVVRIFRQWH[W
:KLOHWKLVFDVHVWXG\VHHNVWRH[SORUHWKHYDOXHSRVLWLRQVH[SUHVVHGE\VWXGHQWVGXULQJWKH&OLPDWH
&KDQJHGLVFXVVLRQZHDFNQRZOHGJHGLIILFXOWO\LQGLYRUFLQJWKRVHYDOXHVIURPWKHLUZLGHUXQGHUVWDQGLQJRI
WKHNH\FRQFHSWVLQYROYHGZLWKLQWKHLVVXHRUWKHLUDELOLW\WRDSSO\WKRVHµIXQGVRINQRZOHGJH¶DQGRWKHU
FULWLFDOFRPSHWHQFLHVDQGVNLOOVWRJHWKHUZLWK µKDELWVRI WKHPLQG¶VXFKDVUDWLRQDOVFHSWLFLVPDQGRSHQ
PLQGHGQHVV>ERWKRIZKLFKDUHFRPSRQHQWVRIFULWLFDOWKLQNLQJ@6RVX
Findings  
7R DOORZ VWXGHQW YRLFH WR HPHUJH DV SDUW RI WKH DQDO\VLV WKH ILQGLQJV RXWOLQHG LQ WKLV VHFWLRQ XWLOLVHV
H[FHUSWVIURPVWXGHQWV¶ZULWLQJZLWKLQWKH9/(DQGH[DPSOHVIURPWKHLUFODVVZRUNWRLOOXVWUDWHWKHSRLQWV
EHLQJPDGH(DFKH[DPSOHLVIROORZHGE\DFRGHWRSURWHFWWKHDQRQ\PLW\RIWKHVWXGHQWZKHUHWKHFRGH
XVHGVWDQGV IRU3ULPDU\(GXFDWLRQ6WXGHQW 3(6 IROORZHGE\DQXPEHU7KH ILQGLQJVZLOOEHRXWOLQHG
XQGHUWKHHPHUJHQWWKHPHVRINQRZOHGJHVFHSWLFLVPDQGYDOXHV
Knowledge 
$QDO\VLVRIVWXGHQWV¶ZULWLQJ LQ WKHRQOLQHGLVFXVVLRQIRUD LQGLFDWHVWKDW LQ WHUPVRINQRZOHGJH WZHQW\
VHYHQVWXGHQWVRIWKHVDPSOHDFNQRZOHGJHWKH\ODFNHGVXIILFLHQWNQRZOHGJHSULRUWRWKHVWDUWRIWKH
FOLPDWHFKDQJHGLVFXVVLRQVHVVLRQV
0\SUHYLRXVNQRZOHGJHRIFOLPDWHFKDQJHDQGJOREDOZDUPLQJZDVSDUWLFXODUO\OLPLWHGSULRU
WRXQLYHUVLW\KDYLQJRQO\EULHIO\WRXFKHGRQLWDWVFKRRO3(6
ϯϱ

%HIRUH WKH ZRUNVKRS , KDG D JHQHUDO LGHD DERXW FOLPDWH FKDQJH DQG JOREDO ZDUPLQJ
2YHUDOOP\NQRZOHGJHZDVYHU\OLPLWHG3(6
+RZHYHU WHQ VWXGHQWV  WKRXJKW WKH\ NQHZ PRUH WKDQ WKH\ GLG DERXW FOLPDWH FKDQJH ZKHQ
H[SRVHG WR DOO WKH DUJXPHQWVZLWKLQ WKHZRUNVKRS GLVFXVVLRQV DV WKH IROORZLQJ H[WUDFWV IURP VWXGHQW
UHIOHFWLRQVRQWKHILUVWZRUNVKRSH[HPSOLI\
,IRXQGWKHVHVVLRQTXLWHFKDOOHQJLQJDVP\NQRZOHGJHZDVQRWDVVWURQJDV,WKRXJKWLWZDV,ZLOO
QHHGWRGRPRUHUHVHDUFKWRPDNHVXUHWKDW,KDYHIXOONQRZOHGJHDQGIURPWKHUH,FDQFUHDWHDQ
RSLQLRQ3(6
,WKRXJKWWKDWKXPDQDFWLYLW\ZDVDIIHFWLQJWKHHDUWK¶VR]RQHOD\HUZKLFKWKHQFDXVHGJOREDOZDUPLQJ
,WKHQWKRXJKWWKDWWKURXJKJOREDOZDUPLQJWKHFOLPDWHZRXOGFKDQJHDQGWKHUHIRUHWKDWLVZKHUHWKH
WHUPµFOLPDWHFKDQJH¶FDPHIURP«,QRZKDYHPRUHRIDQXQGHUVWDQGLQJUHJDUGLQJWKHJUHHQKRXVH
HIIHFW:KHUHDVILUVW,WKRXJKWLWZDVWRGRZLWKKXPDQLPSDFW,ZDVLQIDFWRYHUFRPSOLFDWLQJLWDQG
QRWIRFXVLQJRQWKHQDWXUDOSURFHVV«7RGD\,OHDUQHGWKDW,GRQRWNQRZDQ\ZKHUHQHDUDVPXFKDV
, VKRXOG , NQRZ WKH YHU\ EDVLFVRI WKH WRSLF WKLV LV VRPHWKLQJ WKDW , VKRXOG FKDQJH WR UDLVHP\
DZDUHQHVV,OHDUQHGWKDW,DPHDVLO\LQIOXHQFHGE\RWKHURSLQLRQVDQGWKDW,QHHGWRUHDGPRUHLQ
RUGHUWRIRUPP\RZQRSLQLRQRIWKHWRSLF3(6
0RVWVWXGHQWVH[SOLFLWO\VXJJHVW WKDW WKHLUSULRUNQRZOHGJHFRPHV IURPDFRPELQDWLRQRIVHFRQGDU\
VFKRROVFLHQFH>VWXGHQWV@6XVWDLQDEOH'HYHORSPHQWDFRPSXOVRU\PRGXOHWDNHQSULRUWRWKH6FLHQFH
LQ6RFLHW\PRGXOH>VWXGHQWV@DQGIURPWKHSUHVVDQGPHGLD>VWXGHQWV@
+RZHYHUWKHIROORZLQJH[WUDFWVVXJJHVWWKDWVWXGHQWVKDYHDJHQHUDOODFNRIDZDUHQHVVRIWKHSRWHQWLDO
ELDV±KRZHGLWRULDOGHFLVLRQVLQIOXHQFHWKHVW\OHDQGW\SHRILQIRUPDWLRQUHSRUWHGHLWKHUIURPDQDODUPLVW
RUVFHSWLFDOSHUVSHFWLYHZLWKLQPHGLDUHSRUWVDOVRVHHWKHH[DPSOHIURP3(6XQGHUVFHSWLFLVP
,W¶V HDV\ WR JHW FRQIXVHG ZLWK FOLPDWH FKDQJH GXH WR PDQ\ XQNQRZQ IDFWV DQG WKH PHGLDV
UHSUHVHQWDWLRQRILW3(6
,QRWLFHQRZWKDW,ZDVXQDZDUHRIDOOWKHELDVDQGWZLVWLQJ>RI@LQIRUPDWLRQWKDWFRPHVZLWKFOLPDWH
FKDQJHDQGJUHHQKRXVHJDVHV3(6
,QWHUPVRIVWXGHQWV¶FRQFHSWXDOXQGHUVWDQGLQJRIWKHJUHHQKRXVHHIIHFWIRXUWHHQVWXGHQWVGLGQRWNQRZ
WKH\KHOGPLVFRQFHSWLRQVXQWLODJURXSSRVWHUDFWLYLW\ZKHUHWKHPRVWFRPPRQPLVFRQFHSWLRQVXUURXQGLQJ
WKHUROHRIR]RQHDQGWKHR]RQHOD\HULQUHODWLRQWRJOREDOZDUPLQJVXUIDFHG7KHDERYHH[HPSODUIURP
3(6DQG)LJXUH$DQG%HYLGHQFHWKLV
$  % 
),*85((;$03/(2)7:2678'(17*52833267(56,//8675$7,1*&20021*/2%$/
:$50,1*0,6&21&(37,216
7KLVJHQHUDOODFNRIVXEMHFWNQRZOHGJHDQGVWXGHQWV¶DZDUHQHVVRIPHGLDELDVLVSUREOHPDWLFLQVHYHUDO
ZD\V)LUVW WKLUW\RQHVWXGHQWVRI WKHVDPSOHVWUXJJOHG WRGHDOZLWK WKHFRPSOH[LW\RI WKH LVVXH
ILQGLQJWKHFOLPDWHFKDQJHVHVVLRQVFKDOOHQJLQJ7ZHOYHVWXGHQWV LQGLFDWHG WKHVHVHVVLRQVFKDOOHQJHG
ϯϲ

WKHLUEHOLHIVDERXWFOLPDWHFKDQJHZLWKQLQHVWXGHQWVLQGLFDWLQJWKDWWKHLUNQRZOHGJHKDGEHHQFKDOOHQJHG
6WXGHQWVDOVRFODLPHGWKDWWKHYROXPHRILQIRUPDWLRQWREHFRQVLGHUHGVWXGHQWVSDFHRIGLVFXVVLRQV
VWXGHQWVDQGWKHIRUPWKDWPRVWRIWKHLQIRUPDWLRQWRRN>FRPSOH[JUDSKV@VWXGHQWVZDVSDUWLFXODUO\
GLIILFXOWWRPDQDJH
7KH ILUVW VHVVLRQ ZDV QRW FKDOOHQJLQJ LQ WKH VHQVH RI LWV GLIILFXOW\ WKH FRQFHSWV GLVFXVVHG DQG
LQIRUPDWLRQSUHVHQWHGZDVFOHDUDQGXQGHUVWDQGDEOH:KHUH WKHFKDOOHQJHFDPHZDV IURP ILUVWO\
UHDOLVLQJKRZOLWWOH,NQHZDERXWDFOHDUO\YHU\LPSRUWDQWFXUUHQWDIIDLUVHFRQGO\DFFHSWLQJWKLVIDFW
WDNLQJWLPHWROLVWHQWRZKDWZDVVDLGDFNQRZOHGJHWKDWP\LQLWLDORSLQLRQZDVEDVHGRQYHU\OLPLWHG
LQIRUPDWLRQDQGEHSUHSDUHGWKDWLWPD\FKDQJHDIWHUIXUWKHUVWXG\RIWKHWRSLF3(6
,WKRXJKWWKDWWRGD\
VLQSXWZDVUHDOO\LQWHUHVWLQJKRZHYHULWUHTXLUHGDORWRIDWWHQWLRQDQGWKLQNLQJ
ZKHQSURFHVVLQJWKH LQIRUPDWLRQZHZHUHJLYHQ,WZDVUHDOO\WKRXJKWSURYRNLQJDQGJRWP\EUDLQ
WKLQNLQJDQGLWZDVUHDOO\HQJDJLQJ3(6
6HFRQGWKHWXWRUREVHUYHGWKDWWKHPDMRULW\RIVWXGHQWVRIWKHVDPSOHZHUHXQDZDUHRILPSRUWDQW
FRQFHSWVVXFKDVWKHGLIIHUHQFHEHWZHHQFRUUHODWLRQDQGFDXVDWLRQDQGWKDWWHPSHUDWXUHGDWDLVRIWHQ
SUHVHQWHGDVDQDQRPDO\UHODWLYHWRDFOLPDWHQRUPDODVRSSRVHGWRUDZWHPSHUDWXUHUHDGLQJV'XULQJWKH
WHDFKLQJVHVVLRQV VWXGHQWVDOVRH[KLELWHGGLIILFXOW\ UHDGLQJDQG LQWHUSUHWLQJJUDSKLFDO LQIRUPDWLRQDQG
VWUXJJOHGWRUHODWHGLIIHUHQWOLQHVRIHYLGHQFHWRWKHPDLQDUJXPHQWVSRVHGIRUDQGDJDLQVWWKHWKHRU\RI
DQWKURSRJHQLFFOLPDWHFKDQJH
7KLUGWKLUWHHQVWXGHQWVVXJJHVWHGWKDWEHFDXVHWKH\IRXQGWKHFRPSOH[LW\RIWKHHYLGHQFHFKDOOHQJLQJ
WKH\IHOWGLVFRQQHFWHGIURPWKHLVVXH
,UHDOO\DPTXLWHREOLYLRXVDQGGLVPLVVLYHWRWKHLVVXHRIFOLPDWHFKDQJHDQGJOREDOZDUPLQJ,WKLQN
WKHZURQJVWDQFH,WDNHLQWKLVVLWXDWLRQLVWKDWLI,GRQ
WXQGHUVWDQGLW,DXWRPDWLFDOO\VKXWRIIIURPLW
ZKLFKLVWKHFRPSOHWHO\ZURQJDWWLWXGHWRKDYH3(6
1RQHRIWKHVWXGHQWVVWXG\LQJWKH6FLHQFHLQ6RFLHW\PRGXOHKDYHFKRVHQWRIRFXVRQFOLPDWHFKDQJH
ZLWKLQ WKH HQGRIPRGXOH DVVHVVPHQW VXJJHVWLQJ WKDW WKH FRPSOH[LW\ RI WKH LVVXH SXWV VWXGHQWV RII
VHULRXVO\HQJDJLQJZLWKLW
Scepticism
$VDUHVXOWRIHQJDJLQJZLWKWKHFOLPDWHFKDQJHGLVFXVVLRQWKLUW\IRXUVWXGHQWVRIWKHVDPSOHUHSRUW
QRWEHLQJDVDZDUHRIELDVHGUHSRUWLQJLQWKHFOLPDWHFKDQJHGHEDWHLQWKHPHGLDWKDQWKH\RXJKWWRKDYH
EHHQ
%HIRUHWKHLQSXW,GLGQRWUHDOLVHKRZELDV>VLF@WKHLQIRUPDWLRQIURPWKHPHGLDFDQEH,DOVRGLGQRW
FRPSUHKHQGKRZOLWWOHNQRZOHGJH,KDGRQWKLVWRSLF3(6
0\SUHYLRXVNQRZOHGJHRQFOLPDWHFKDQJHZDVODFNLQJDQG,IHHOLWZDVPRGHOOHGDURXQGZKDW,KDG
UHDGLQWKHPHGLDDQGDOVRIURPVFKRRO:KDW,WKRXJKWWRRNSODFHGXULQJFOLPDWHFKDQJHDQGJOREDO
ZDUPLQJZDVDOVRHQOLJKWHQHGGXULQJWKLVVHVVLRQDQG,IHHOPRUHFRPIRUWDEOHOHDUQLQJLQWKLVVXEMHFW
3(6
7KLVPRGXOHDLPVWRVXSSRUWVWXGHQWVGHYHORSLQJVRFLRVFLHQWLILFUHDVRQLQJ+RZHYHUVFHSWLFLVPZLWKLQ
WKHFRQWH[WRIWKHFOLPDWHFKDQJHGHEDWHLVSUREOHPDWLF%U\FHDQG'D\SRLQWRXWWKDWVFHSWLFLVP
KDVEHHQXVHGDVDSHMRUDWLYHWHUPOLQNHGWRGHQLDOZKLFKLVXQIRUWXQDWHVLQFHVFHSWLFLVPSDUWLFXODUO\
UDWLRQDOVFHSWLFLVPLVDYLWDOFRPSRQHQWRIFULWLFDOLW\DQGDUJXDEO\LVDQLQWHOOHFWXDOYLUWXH6FHSWLFLVPDV
SUHVHQWHGWRWKHVHVWXGHQWVIRFXVHGXSRQVXSSRUWLQJWKHVXVSHQVLRQRIMXGJHPHQWGRXEWLQJWKHYHUDFLW\
RINQRZOHGJHFODLPVDQGWKHPRWLYHVDQGSUHURJDWLYHVRIRWKHUV7KLVZD\VFHSWLFLVPLVVHHQDVDµKDELW
RIPLQG¶WREHSUDFWLVHG
:KLOHVWXGHQWVIRXQGWKHFRPSOH[LW\RIWKHLVVXHGLIILFXOWWRQHJRWLDWHWKHSUDFWLFHRIVFHSWLFLVPZDVDQ
DOLHQFRQFHSWWRWKHPDVWKHIROORZLQJH[DPSOHVVXJJHVWV
%HIRUHWDNLQJWKLVFODVV,ZRXOGKDYHEHOLHYHGHYHU\WKLQJ,UHDGLQWKHPHGLDDV,QHYHUWKRXJKWWR
TXHVWLRQLWEHIRUH,ZDVQDLYHDQGWKRXJKWWKDWDVLWZDVRQWKHQHZVRULQWKHSDSHULWKDGWREHWUXH
,KDYHQRZUHDOLVHGWKDWWKLVLVQRWWKHFDVH3(6
,IRXQGWRGD\¶VVHVVLRQLQWHQVHEXWDOVRH[WUHPHO\LQWHUHVWLQJLWPDGHPHTXHVWLRQHYHU\WKLQJ,KDYH
HYHU EHHQ WROG DERXW WKLV WRSLF DQG EHHQ OHIW ZRQGHULQJ ZK\ , ZDV QHYHU WDXJKW DOO WKH IDFWV
ϯϳ

SUHYLRXVO\,JUHZXSQHYHUTXHVWLRQLQJDQ\WKLQJ,MXVWDVVXPHGLWZDVDOZD\VWUXH+RZHYHU,KDYH
UHDOLVHG,DPWHUULEO\ZURQJ3(6
$IWHUVWXG\LQJWKLVLVVXHVWXGHQWVUHSRUWHGWKDWWKH\DUHQRZDZDUHRIWKHQHHGWRFULWLFDOO\TXHVWLRQ
NQRZOHGJHFODLPVDQGWKHHYLGHQFHWKDWVXSSRUWVWKHP
/RRNLQJDW LQIRUPDWLRQ LQVXFKDFULWLFDOZD\KDVPDGHPHTXHVWLRQ LI ,FDQWUXVWGDWDDVEHIRUH,
ZRXOGKDYHEHOLHYHGDQ\WKLQJSUHVHQWHGRQWKHQHZVRULQDUWLFOHVWREHWKHWUXWK1RZLI, ORRNDW
GDWD,ZLOOKDYHWRORRNDWWKHDXWKRUWRVHHLIWKH\DUHWUXVWZRUWK\DQGORRNDWRWKHUH[SHUWVHYLGHQFH
WREDFNXSZKDWWKH\DUHVWDWLQJWKHPRUHHYLGHQFHWKHPRUHWUXWKZRUWK\WKHGDWD3(6
,IHHO,ZDVVXEMHFWWRWKHFODVVLFPLVFRQFHSWLRQVDERXWFOLPDWHFKDQJHDQGJOREDOZDUPLQJ,QRZ
NQRZWKDWWKHUHLVDORWRIELDVDWWDFKHGWRWKHVHPLVFRQFHSWLRQVVRZKHQUHVHDUFKLQJWKHVHWRSLFV
HYLGHQFHLVUHTXLUHGDQGSHUKDSVDOLWWOHVFHSWLFLVP3(6
:KLOH WKHDERYHH[DPSOHVVHHP WR VXJJHVW WKDW VWXGHQWVQRZVHH WKHQHHG WR EHVFHSWLFDOZKHQ
HQJDJLQJZLWKHYLGHQFHDVSDUWRIVRFLRVFLHQWLILFGLVFXVVLRQWKLVLVSHUKDSVQRWWKHZKROHVWRU\0RGXOH
HYDOXDWLRQTXHVWLRQQDLUHVIRUWKH6FLHQFHLQ6RFLHW\PRGXOHIRXQGVHYHQVWXGHQWVVXJJHVWLQJWKDWWKH
FOLPDWHFKDQJHLVVXHVKRXOGEHGURSSHGWRJLYHPRUHWLPHWRZRUNRQ³WKHPRUHLPSRUWDQWLVVXHVLQWKH
PRGXOH´VXJJHVWLQJ WKDW DW OHDVW IRU WKRVHVWXGHQWVVWXG\LQJFOLPDWHFKDQJHKDV OLPLWHGHGXFDWLRQDO
YDOXHZKLFKOHDGVXVWRTXHVWLRQWKHLUYDOXHV
Values. 
'XULQJ WKH FOLPDWH FKDQJH GLVFXVVLRQ VWXGHQWV VWUXJJOHG WR DUWLFXODWH WKHLU XQGHUVWDQGLQJ RI YDOXHV
(YHQWXDOO\IROORZLQJWXWRUSURELQJVWXGHQWVSXWIRUZDUGDEDVLFGHILQLWLRQRIDYDOXHDVVRPHWKLQJRIZRUWK
EXWVWUXJJOHGWRH[SDQGXSRQWKLV7KHLQWHUUHODWLRQVKLSEHWZHHQRXUYDOXHVDQGEHKDYLRXULVFDSWXUHGE\
/HLVHURZLW].DWHVDQG3DUULVZKRVXJJHVWWKDWYDOXHVLQWKHFRQWH[WRIVXVWDLQDELOLW\DUH³DEVWUDFW
LGHDOVWKDWGHILQHRUGLUHFWXVWRJRDOVDQGSURYLGHVWDQGDUGVDJDLQVWZKLFKWKHEHKDYLRXURILQGLYLGXDOV
DQGVRFLHWLHVFDQEHMXGJHG´S+RZHYHU6FKZDUW]GHILQHVDYDOXHDVDbeliefSHUWDLQLQJ
WRGHVLUDEOHJRDOVRUmodes of conduct WKDW WUDQVFHQGVVSHFLILFVLWXDWLRQV WKH\guide the selection or 
evaluation of behaviour SHRSOH DQG HYHQWV DQG DUHordered by importance relative to other values
IRUPLQJDVWDEOHV\VWHPRIYDOXHSULRULWLHV6FKZDUW]IXUWKHUVXJJHVWVWKDWZKDWGLVWLQJXLVKHVRQHYDOXH
IURPDQRWKHULVWKHW\SHRIJRDORUPRWLYDWLRQWKDWWKHYDOXHH[SUHVVHV
,Q WKH FRQWH[W RI FOLPDWH FKDQJH DQG /I6 WKH H[WHQW WR ZKLFK VWXGHQWV UHFRJQLVH D WKH YDOXHV
LQYROYHGDQGEWKHH[WHQWWRZKLFKVXFKYDOXHVPD\FRPSHWHLVLPSRUWDQWDQGDGGVWRWKHFRPSOH[LW\RI
WKH LVVXH)RUH[DPSOH WKHSXEOLFPD\YDOXHHQYLURQPHQWDOSURWHFWLRQDQGHFRQRPLFSURVSHULW\EXW LQ
SUDFWLFHWKHVHWZRYDOXHVRIWHQFRQIOLFWVXFKDVVKLIWLQJWRFOHDQHUEXWPRUHH[SHQVLYHHQHUJ\VRXUFHV
YHUVXVSROOXWLQJEXWFKHDSIRVVLOIXHOV7KLVDVSHFWRIGHFLVLRQPDNLQJDQGSULRULWLVLQJYDOXHVEULQJVSROLWLFV
LQWRWKHGHEDWH
:KHQDVNHG WR UHIOHFW RQ WKH YDOXHVEURXJKW WREHDUZLWKLQ WKH FOLPDWH FKDQJHGLVFXVVLRQ HOHYHQ
VWXGHQWVUHFRJQLVHWKDWSHRSOHWDNHXSGLIIHUHQWSRVLWLRQVEDVHGRQWKHLUSROLWLFDOEHOLHIVRUWKHLUDWWLWXGHV
WRZDUGVWKHYDOLGLW\RIHYLGHQFH3(6VXJJHVWVWKDW
,WLVLPSRUWDQWWRXQGHUVWDQGWKDWQRWHYHU\LQGLYLGXDOVKDUHVWKHVDPHYDOXHVZKHQLWFRPHVWRFOLPDWH
FKDQJH3HRSOHZLOOEHVHOHFWLYHRQWKHDUHDVRIFOLPDWHFKDQJHWKH\FDUHDERXWGHSHQGDQWRQZKHUH
WKH\OLYHWKHLUFXOWXUHVDQGSHUKDSVSROLWLFDOVWDQFH$QLQGLYLGXDO¶VYDOXHVWRZDUGVDQDFWLRQVXFKDV
GURSSLQJ OLWWHU PD\ EH LQIOXHQFHG E\ IDFWRUV VXFK DV VRFLDO FRQWHPSW RU XSEULQJLQJ 7KLV VRFLDO
FRQWHPSWTXHVWLRQVZKHWKHURXUDFWLRQVUHIOHFWRXURZQPRUDOVRUZKHWKHU WKH\DUH LQIOXHQFHGE\
VRFLHW\3(6
/LQNLQJRISHUVRQDOYDOXHVWRWKRVHRIVRFLHW\ZLWKLQWKHDERYHH[HPSODULVLPSRUWDQW)LUVWLWKLJKOLJKWV
DQ XQGHUVWDQGLQJ WKDW ZLWKLQ D GHPRFUDF\ GLIIHUHQW JURXSV KROG GLIIHUHQW YLHZV YDOXH SRVLWLRQV DQG
SULRULWLHV6HFRQGLWTXHVWLRQVWROHUDQFHZLWKLQVRFLHW\WRWKRVHZKRKROGGLIIHUHQWYDOXHVDQGEHOLHIVIURP
RXURZQ7KLUGLWKLJKOLJKWVZKRGHFLGHVZKLFKYDOXHSRVLWLRQVDUHSULYLOHJHGDQGZK\"
7KHH[WHQWWRZKLFKVRFLHWDOYDOXHVLQIOXHQFHSHUVRQDOYDOXHVOLHVDWWKHKHDUWRIKRZHGXFDWLRQPLJKW
VXSSRUWHIIRUWVWRFRPEDWVRFLHWDOLVVXHVUHODWHGWRVXVWDLQDELOLW\VXFKDVKRZWRWDFNOHLQFUHDVLQJSRYHUW\
LVVXHVRISRSXODWLRQJURZWKDQGLQFUHDVHGSROOXWLRQDQGWKHLULPSDFWRQFOLPDWHFKDQJH7KLVPRYHVWKH
GHEDWHDZD\IURPWKHVFLHQFHWRZDUGVWKHPRUDODQGHWKLFDOGLPHQVLRQ
ϯϴ

)RXUWHHQVWXGHQWVZHUHH[HUFLVHGE\ZKHWKHUFOLPDWHFKDQJHLVDPRUDODQGHWKLFDOLVVXH2QHVWXGHQW
VWDWHGVWURQJO\WKDWLWLVDPRUDOTXHVWLRQWKURXJKUHFRJQLVLQJFRPSHWLQJYDOXHVRIHFRQRPLFSURVSHULW\
YHUVHVDVXVWDLQDEOHOLIHVW\OH
0RUDOO\LWLVRXUFKRLFHVWKDWDUHFRQWULEXWLQJWRWKHGDPDJLQJHIIHFWVRI*OREDO:DUPLQJ&RQVXPHULVW
EHKDYLRXUV YDVWO\ RXWZHLJK RXU LQWHUHVW LQ FUHDWLQJ D PRUH VXVWDLQDEOH OLIHVW\OH (WKLFDOO\ RXU
JRYHUQPHQWV FRQWURO RXU SODQHW
V IXWXUH DQG LW LV WKHLU UHVSRQVLELOLW\ WR HQVXUH VXVWDLQDELOLW\ LV
SULRULWLVHGIRUWKHVDNHRIIXWXUHJHQHUDWLRQV3(6
:KLOHDQRWKHUVWXGHQWZDVXQVXUHVWDWLQJWKDWFOLPDWHFKDQJHPLWLJDWLRQPD\EHIXWLOH«
<RXFRXOGDUJXHWKDWLWLVERWK>PRUDODQGHWKLFDO@GXHWRORVVRIZLOGOLIHDQGWKHUHVRXUFHVZHDUH
OHDYLQJEHKLQGIRU IXWXUHJHQHUDWLRQVEHFDXVHZHDUHXVLQJPRUHWKDQZHFDQUHSODFH+RZHYHU
JOREDO ZDUPLQJ DQG FOLPDWH FKDQJH DUH LVVXHV RXW RI RXU FRQWURO ,I ZH OLYHG WKH JUHHQHVW OLYHV
SRVVLEOHZHZRXOGVWLOOSROOXWHWKHHDUWKVRKRZFDQLWEHDPRUDODQGHWKLFDOLVVXHLIWKHUHLVQRZD\
IRUXVWRIXOO\SUHYHQWLW"3(6
7KLV JURXS RI SULPDU\ HGXFDWLRQ VWXGHQWV IRXQG WKH SOXUDOLVWLF QDWXUH RI WKH LVVXHV UDLVHG DQG WKH
SHGDJRJLFDODSSURDFKHVXVHGLQWKHPRGXOHDVGLIIHUHQWWRZKDWWKH\PLJKWH[SHFWIURPVFLHQFHHGXFDWLRQ
LH ZKHUH WKHUH LV RQH FRUUHFW DQVZHU SHUKDSV D WKURZEDFN WR WKHLU VHFRQGDU\ VFKRRO VFLHQFH
H[SHULHQFH7KLV LVQRW VXUSULVLQJVLQFHPRVW VWXGHQWVH[SHULHQFHRI VFKRRO VFLHQFH LVGRPLQDWHGE\
learning>WKHFRQFHSWVDQGELJLGHDV@DQGdoing>H[SHULPHQWVDQGLQYHVWLJDWLRQV@VFLHQFHDVGHVFULEHGE\
+RGVRQ  EXW UDUHO\ learn about science >WKH QDWXUH RI VFLHQFH DQG KRZ VFLHQFH LQWHUDFWV ZLWK
VRFLHW\@
',6&866,21
,QWKLVILQDOVHFWLRQZHZLOOGLVFXVVWKHILQGLQJVRIWKHFDVHVWXG\ZLWKLQWKHFRQWH[WRIWKHOLWHUDWXUHRQ
VRFLRVFLHQWLILFGLVFXVVLRQDQGUHODWHWKHHPHUJHQWWKHPHVIURPWKHUHVHDUFKWRWKHOHDUQLQJFRQWH[WRIWKH
VWXGHQWV¶ SURJUDPPHRI VWXG\ DQG FXUUHQW SROLF\ GLUHFWLYH WR LQFOXGH/HDUQLQJ IRU6XVWDLQDELOLW\ZLWKLQ
6FRWWLVK ,QLWLDO 7HDFKHU (GXFDWLRQ :H ZLOO VWUXFWXUH RXU GLVFXVVLRQ DURXQG WKUHH WKHPHV 3ULPDU\
HGXFDWLRQ,7(VWXGHQWV¶SUHSDUHGQHVVWRHQJDJHLQVRFLRVFLHQWLILFGLVFXVVLRQYDOXHVDQGLPSOLFDWLRQVIRU
SHGDJRJ\LQ,7(
678'(176¶35(3$5('1(6672(1*$*(,162&,26&,(17,),&',6&866,21
7KHTXHVWLRQRIKRZSUHSDUHGSULPDU\HGXFDWLRQVWXGHQWVDUHWRPHDQLQJIXOO\HQJDJHZLWKVRFLRVFLHQWLILF
GLVFXVVLRQLVFULWLFDOVLQFH/I6UHTXLUHVVWXGHQWVWROHDUQDERXWQHJRWLDWHDQGIRUPRSLQLRQVRQFRPSOH[
LVVXHV,QGHHGWKH*7&66WDQGDUGVIRU5HJLVWUDWLRQFOHDUO\LQGLFDWHWKDWWHDFKHUVQHHGWREHDEOHWR³SODQ
V\VWHPDWLFDOO\IRUHIIHFWLYHWHDFKLQJDQGOHDUQLQJDFURVVGLIIHUHQWFRQWH[WVDQGH[SHULHQFHV´*7&6
VWDQGDUGSDQG³KDYHNQRZOHGJHDQGXQGHUVWDQGLQJRIWKHZD\VLQZKLFKQDWXUDOVRFLDOFXOWXUDO
SROLWLFDO DQG HFRQRPLF V\VWHPV IXQFWLRQ DQG RI KRZ WKH\ DUH LQWHUFRQQHFWHG WR SURIHVVLRQDO SUDFWLFH´
*7&6VWDQGDUGSZKLFKVXJJHVWVWKDW,7(QHHGVWRSURYLGHVWXGHQWVZLWKH[SHULHQFHV
WKDWDOORZVWKHPWRGHYHORSDGHHSHUXQGHUVWDQGLQJRIKRZVXFKFRPSOH[VRFLRVFLHQWLILFLVVXHVPDQLIHVW
WKHPVHOYHVDQGDIIHFWVRFLHW\LQPXOWLSOHDQGXQFHUWDLQZD\V
:LWKLQWKHFRQWH[WRIWKHFDVHVWXG\VWXGHQWVVWUXJJOHGWRGHDOZLWKWKHFOLPDWHFKDQJHLVVXHLQVHYHUDO
UHVSHFWVLHLQWHUPVRIVXEMHFWNQRZOHGJHODFNRIVFHSWLFLVPFRSLQJZLWKWKHFRPSOH[LW\RIWKHLVVXHDQG
LQDELOLW\WRVHHWKHHGXFDWLRQDOUHOHYDQFHRIWKHFOLPDWHFKDQJHLVVXHZLWKLQWKHFRQWH[WRIWKHPRGXOH 
Issues with students’ prior knowledge. 
=HLGOHUVXJJHVWVWKDWUHVHDUFKIRFXVHGRQVWXGHQWV¶HQJDJHPHQWZLWKVRFLRVFLHQWLILFGLVFXVVLRQ
\LHOGV VRPH LQVLJKWV LQWR WKH ZD\ WKDW VWXGHQWV IUDPH NQRZOHGJH RI VFLHQWLILF FRQWHQW DQG KRZ WKDW
NQRZOHGJH LV XWLOLVHG ZLWKLQ GLIIHUHQW PRGHV RI VRFLRVFLHQWLILF LQVWUXFWLRQ 1LHOVHQ  IRXQG WKDW
VWXGHQWVUHSUHVHQWVFLHQWLILFNQRZOHGJHDVHLWKHUDQH[SOLFLWDVVHUWLYHRULPSOLFLWH[SUHVVLRQZKHUHWKH
FRQWHQW VHUYHV DV DPHDQV IRU HVWDEOLVKLQJ D QRUPDWLYH IDFWXDO EDVHOLQH IURPZKLFK WR ³MXPSRII´ IRU
VXEVHTXHQWHQJDJHPHQW
2XUILQGLQJVLQGLFDWHWKDWVWXGHQWV¶XQGHUVWDQGLQJRIWKHEDVHOLQHVFLHQWLILFFRQWHQWNQRZOHGJHZDVDW
EHVWODFNLQJDQGIRUPRVWFRQWDLQVPLVFRQFHSWLRQV'XULQJWKHWHDFKLQJVHVVLRQVWKHUHZDVDQHHGWR
ϯϵ

FRUUHFWPLVFRQFHSWLRQV DQG VHW WKH EDVHOLQH LQIRUPDWLRQ IRU WKH VWXGHQWV 3UHYLRXVO\ 'D\ DQG %U\FH
ZRUNLQJZLWK\HDUROGVHFRQGDU\VFKRROVWXGHQWVIRXQGWKHLUEDVLFVFLHQWLILFXQGHUVWDQGLQJ
ZDVFRQIXVHGIXOORIPLVFRQFHSWLRQVDQGGRPLQDWHGE\PHGLDELDV
1LHOVHQIRXQGWKDWVWXGHQWVVWUXJJOHGWRYLHZWKHUHDVRQDEOHGLVDJUHHPHQWVZLWKLQWKHLVVXH
GLVFXVVHGIURPGLIIHUHQWSHUVSHFWLYHVIRFXVLQJRQSHUVXDVLRQUDWKHUWKDQRQPDNLQJVHQVHRIDOWHUQDWLYH
YLHZSRLQWVRUYDULHGFRQWH[WV2XUILQGLQJVFRUURERUDWH1LHOVHQ¶VILQGLQJVLQWZRZD\V)LUVWRXUVWXGHQWV
PDGHH[SOLFLWUHIHUHQFHWRWKHGRPLQDQWYLHZWKDWKXPDQVDUHWKHFDXVHRIFOLPDWHFKDQJHZLWKRXWDQ\
UHDOXQGHUVWDQGLQJRIWKHJUHHQKRXVHHIIHFWRUWKHWKHRULHVDWWULEXWLQJWKHHQKDQFHGJUHHQKRXVHHIIHFWWR
KXPDQ EHKDYLRXUV 6HFRQG GXULQJ WKHZRUNVKRS VHVVLRQV LW ZDV DSSDUHQW WR WKH WXWRU WKDW VWXGHQWV
VWUXJJOHGWRWDNHRQERDUGWKHDOWHUQDWLYHYLHZWKDWWKHUHPLJKWEHDQDWXUDOFRPSRQHQWWRSUHVHQWJOREDO
ZDUPLQJ7KLVODFNRIXQGHUVWDQGLQJRIEDVLFVXEMHFWNQRZOHGJHFDXVHGFRJQLWLYHGLVVRQDQFHZLWKLQWKH
VWXGHQWVDVWKH\DOOWRYDU\LQJGHJUHHVIRXQGFRQWHQWNQRZOHGJHFKDOOHQJLQJFLWLQJSURFHVVLQJYROXPH
RILQIRUPDWLRQDQGSDFHRIWKHVHVVLRQVDVEHLQJGLIILFXOWWRIROORZ/LQNLQJWKLVODFNRIXQGHUVWDQGLQJWR
VWXGHQWVODFNRIVFHSWLFLVPWRZDUGVVRXUFHVRILQIRUPDWLRQSUHYLRXVO\SUHVHQWHGWRWKHPTXHVWLRQVWKH
PHDQLQJIXOQHVVRIWKHLUHQJDJHPHQWZLWKWKHFOLPDWHFKDQJHLVVXH'HVSLWHWKHODFNRINQRZOHGJHDQGWR
WKHVWXGHQWV¶FUHGLWWKH\HQJDJHGZHOOLQFODVVDQGLQWKHRQOLQHGLVFXVVLRQXVLQJWKHGLVFXVVLRQIRUDPRUH
WRH[SORUHWKHLURSLQLRQVRQFOLPDWHFKDQJHDQGWRVHHNFODULILFDWLRQUHJDUGLQJFRQVHTXHQFHVRIDFWLRQ
WKDQDVDVSDFHWRH[DPLQHNQRZOHGJHFODLPV7KHWXWRUPHGLDWHGRQOLQHGLVFXVVLRQIRUXPJDYHVWXGHQWV
DUHIOHFWLYHRSHQVSDFHWRH[SUHVVWKHLUGHYHORSLQJYLHZVDQGGHEDWH+RZHYHUQRUHDOVWXGHQWGHEDWH
WRRNSODFHGXHWRDQXQZLOOLQJQHVVWRFKDOOHQJHRQHDQRWKHU¶VYLHZLQWKHRQOLQHVSDFH
Lack of Scepticism
0DQ\RIWKHVWXGHQWVZLWKLQWKHFDVHVWXG\ZHUHGLVWXUEHGWRILQGWKDWWKHLUNQRZOHGJHIURPWKHSUHYLRXV
VFKRRO DQG XQLYHUVLW\ H[SHULHQFH DQG IURP WKH PHGLD ZDV RIWHQ PLVFRQFHLYHG DQG VFLHQWLILFDOO\
LQDFFXUDWH7KLVILQGLQJLVVRPHZKDWSX]]OLQJJLYHQWKDWVWXGHQWVZLOOKDYHEHHQLQWURGXFHGLQVRPHIRUP
RURWKHUGXULQJVHFRQGDU\VFKRROH[SHULHQFHWRWKHFRQFHSWRIELDVZLWKLQVRXUFHLQIRUPDWLRQ$OOVWXGHQWV
PXVWSRVVHVV+LJKHU(QJOLVKWRHQWHUWKHSULPDU\HGXFDWLRQSURJUDPPHDQGZLOOKDYHEHHQH[SRVHGWR
DVSHFWVRIFULWLFDOWKLQNLQJZLWKLQWKHDQDO\VLVDQGHYDOXDWLRQXQLWRI+LJKHU(QJOLVK
5DWLRQDOVFHSWLFLVPDVDIRUPRIHSLVWHPRORJLFDOGRXEWDORQJVLGHFULWLFDORSHQQHVVLVDNH\FRPSRQHQW
RIFULWLFDOWKLQNLQJ6RVX)URPDQHGXFDWLRQDOSHUVSHFWLYHIRUVWXGHQWVWRDGPLWWDNLQJZKDWWKH\
DUHWROGE\WHDFKHUVPHGLDDQGSROLWLFLDQVDWIDFHYDOXHDQGDVIDFWXDOO\FRUUHFWLVWURXEOLQJ7KLVUDLVHV
TXHVWLRQVRIKRZEHVWWRVXSSRUWVWXGHQWVWRFULWLTXHFRQWHVWDEOHNQRZOHGJHFODLPV7RZKDWH[WHQWKDV
VWXGHQWV¶SULRUHGXFDWLRQDOH[SHULHQFHSRVLWLRQHGWKHPDVSDVVLYHUHFHLYHUVRINQRZOHGJHDVRSSRVHGWR
FULWLFDOFRQVXPHUVRINQRZOHGJH"+RZFDQ,7(VXSSRUWVWXGHQWVWREHFRPHDFWLYHO\FULWLFDOFLWL]HQVDEOH
WRQHJRWLDWHWKHFRPSOH[LW\RILVVXHVZLWKLQDSOXUDOLVWGHPRFUDWLFVHWWLQJ"
:LWKLQWKHFDVHVWXG\VWXGHQWVZHUHWDXJKW7RXOPLQ¶VDUJXPHQWDWLRQSDWWHUQWHFKQLTXH7RXOPLQ
WRVXSSRUWWKHLUXQGHUVWDQGLQJRIKRZDUJXPHQWVDUHVWUXFWXUHGDQGIUDPHG7KH\ZHUHSUHVHQWHGZLWK
WZRFUHGLEOHEXWRSSRVLQJWKHRULHVWRH[SODLQWKHPRGHUQSHULRGRIJOREDOZDUPLQJ,QDGGLWLRQWKHSROLWLFDO
GLPHQVLRQ RI WKH DUJXPHQWV IRU DQG DJDLQVW HDFK WKHRU\ ZDV FULWLTXHG WKHUHE\ modelling KRZ WR
operationalise VFHSWLFLVP,QEHWZHHQZRUNVKRSVVWXGHQWVHQJDJHGLQWDVNVZLWKLQWKH9/(GHVLJQHGWR
VXSSRUW WKHLU DELOLW\ WR VSRW ELDV ZLWKLQ LQIRUPDWLRQ DQG WR UHIOHFW XSRQ DQG GLVFXVV DVSHFWV RI WKH
ZRUNVKRSV7KLVGLVFXUVLYHVSDFHZDVXWLOLVHGZHOOE\VWXGHQWVDQGDVRXWOLQHGZLWKLQ WKHFDVHVWXG\
VWXGHQWVIHOWVXSSRUWHGLQWKLVUHJDUG,IZHDUHWRPDLQWDLQWKHGHYHORSPHQWRIWKHVHVWXGHQWVRQWKHLU
OHDUQLQJMRXUQH\DVFULWLFDOO\FRPSHWHQWSURIHVVLRQDOVZHPXVWFRQVLVWHQWO\SURYLGHRSSRUWXQLWLHVIRUWKHP
WRH[HUFLVHVFHSWLFLVPZLWKLQWKHLUGHJUHHSURJUDPPH
Coping with complexity 
&OLPDWH FKDQJH LV RIWHQ GHVFULEHG DV D VXSHU ZLFNHG SUREOHP /D]DUXV  GXH PDLQO\ WR WKH
FRPSOH[LW\RIWKHVFLHQFHDQGG\QDPLFVRISROLWLFDODUJXPHQWVWKDWDUHPDUVKDOOHGWRPLWLJDWHWKHLVVXH
(QJDJLQJVWXGHQWVLQVRFLRVFLHQWLILFGLVFXVVLRQLVRIWHQSUREOHPDWLFGXHWRWKHGLIILFXOW\RIHVWDEOLVKLQJ
VFLHQWLILFNQRZOHGJHZLWKLQWKHLVVXHHVSHFLDOO\ZKHQULVNDQGXQFHUWDLQW\FRPHWRWKHIRUH%U\FHDQG
'D\&RPSOH[LW\LQFOXGHVWKHGHJUHHRIFRQIOLFWWKHQXPEHURIVWDNHKROGHUVZLWKLQWKHLVVXHWKH
OHYHORIFRQILGHQFHKHOGLQWKHLQIRUPDWLRQSHUWLQHQWWRWKHLVVXHQXPHURXVDOWHUQDWLYHSHUVSHFWLYHVDQG
ϰϬ

WKHRULHV SRVLWHG NQRZOHGJH RI SRVVLEOH RXWFRPHV HQYLVLRQHG DQG WKH SUREDELOLW\ RI WKRVH RXWFRPHV
FRPLQJWRSDVV:KHQDQLVVXHLVFRPSOH[VWXGHQWVRIWHQWHQGWRVLPSOLI\WDVNVLQWRPRUHXQGHUVWDQGDEOH
DQGPDQDJHDEOHSDUWVWRDLGDVVLPLODWLRQ2IWHQWKH\DUHGHDOLQJZLWKFRPSOH[LW\VLQFHVWXGHQWVRIWHQ
DQVZHUWKHHDV\TXHVWLRQVLJQRULQJWKHGLIILFXOWRQHVZLWKRXWQRWLFLQJWKHVXEVWLWXWLRQ.DKQHPDQ
+DQGOLQJFRPSOH[LW\LVSUREOHPDWLFEHFDXVHLWFDQEHFKDUDFWHULVHGDWWKHLVVXHOHYHODQGZLWKLQWKH
VWXGHQWV¶XQIROGHGDQGVLWXDWHGGLVFRXUVH%\KULQJDQG.QDLQVXJJHVWWKDWFRPSOH[LW\LVFRQVWUXHG
E\VWXGHQWVDVDFWVRIPHDQLQJ WKURXJK WKH LQWHUSOD\EHWZHHQ WKHGHPDQGVRI WKHVLWXDWLRQDQG WKH
GLVSRVLWLRQVRIWKHLQGLYLGXDODQGWKHLUSHUVRQDOH[SHULHQFHZLWKVLPLODUVLWXDWLRQV7KHDFWRIPHDQLQJLVD
µWUDQVIRUPDWLRQ RI H[SHULHQFHV¶ LQWR PHDQLQJV DFFRUGLQJ WR WKH LQWHUHVWV RI WKH LQGLYLGXDO UHVRXUFHV
DYDLODEOHDQGWKHLQGLYLGXDO¶VFRPSHWHQFH
2XU ILQGLQJV VXJJHVW WKDW WKHVH VWXGHQWV VWUXJJOHG WR FRSHZLWK WKH FRPSOH[QDWXUHRI WKHFOLPDWH
FKDQJHLVVXHGXHWRWKHLUODFNRIEDVLFNQRZOHGJHUHDOLVDWLRQWKDWWKHLUNQRZOHGJHZDVIODZHGDQGODFN
RIVFHSWLFLVPZKHQSUHVHQWHGZLWKHYLGHQFH,QWHUPVRIKRZVWXGHQWVSUREOHPDWLVHGWKHLVVXHRIFOLPDWH
FKDQJHLWZDVFOHDUWKDWZKLOHWKH\XQGHUVWRRGWKHFRPSOH[LW\RIFOLPDWHFKDQJHHQJDJHPHQWZLWKWKH
GHEDWHRIWHQUHVXOWHG LQVLPSOLILFDWLRQRI WKH LVVXHVDQGSHUVSHFWLYHVWRFRSHZLWK WKHFRPSOH[LW\7KLV
UHGXFWLRQLVWDSSURDFKLVWREHH[SHFWHGJLYHQWKHLUSULRUVFLHQFHHGXFDWLRQDOH[SHULHQFH7KLVODFNRIRQOLQH
GLVFXVVLRQDQGFKDOOHQJHRIRQHDQRWKHU¶VWKLQNLQJVXJJHVWVWKDWSHUKDSVPRUHWKRXJKWLVUHTXLUHGDVWR
WKHFRQVWUXFWLRQRIRQOLQHWDVNVWKDWVFDIIROGDQGHQFRXUDJHJUHDWHUGLVFXVVLRQ
Educational relevance of the climate change discussion.
7KHLVVXHRIFOLPDWHFKDQJHZDVSUHVHQWHGWRWKHVWXGHQWVDVDQLVVXHRIVXVWDLQDELOLW\DQGZDVSODFHG
ILUVWLQWKHVHTXHQFHRILVVXHVWRSURYLGHDOLQNEHWZHHQWKHSUHYLRXV6XVWDLQDEOH'HYHORSPHQWPRGXOH
DQGWKH6FLHQFHLQ6RFLHW\PRGXOH+RZHYHUDVSUHYLRXVO\VWDWHGVHYHQVWXGHQWVVXJJHVWHGWKDW WKH
FOLPDWHFKDQJHLVVXHVKRXOGEHGURSSHGWRSURYLGHPRUHWLPHIRU³PRUHLPSRUWDQWLVVXHVLQWKHPRGXOH´
SUHVXPDEO\WKHLVVXHVRIWKHXVHRIDQLPDOVLQPHGLFDOUHVHDUFKRUWKHHPEU\RQLFVWHPFHOOLVVXH:KLOH
WKHVWXGHQWV¶SHUVSHFWLYH LQ WKLVUHJDUG LV LPSRUWDQWDQGUHTXLUHV IXUWKHUH[SORUDWLRQ WKLVVXJJHVWLRQ LV
ZRUU\LQJ)LUVWO\EHFDXVHLWVHHPVWRVXJJHVWWKDWDWOHDVWIRUWKHVHVWXGHQWVFOLPDWHFKDQJHDQGJOREDO
ZDUPLQJLVVRPHKRZOHVVLPSRUWDQWWKDQWKHXVHRIDQLPDOVLQPHGLFDOUHVHDUFKDQGHPEU\RQLFVWHPFHOO
UHVHDUFKLVVXHVDOVRVWXGLHGLQWKHPRGXOH
6HFRQGO\ LWKLJKOLJKWV WKDW WKHPDQ\VNLOOVDQGFRPSHWHQFHV LQWURGXFHGGXULQJ WKH&OLPDWH&KDQJH
VHVVLRQVUHJDUGLQJUDWLRQDOVFHSWLFLVPORRNLQJIRUELDVZLWKLQHYLGHQFHSUHVHQWHGFRSLQJZLWKFRPSOH[LW\
DQGGHDOLQJZLWKFRPSHWLQJDUJXPHQWVXVLQJ7RXOPLQ¶VDUJXPHQWDWLRQSDWWHUQ WHFKQLTXHDUHVRPHKRZ
OHVVLPSRUWDQWRUDUHSRVVLEO\ORVWRQWKHVHVWXGHQWV7KLVEHJVWKHTXHVWLRQdo these students realise the 
importance of acquiring such competencies and skills for their ongoing engagement with these other 
issues?7KLUGO\ZLWKUHVSHFWWRYDOXHVZKDWGRHVVXFKDVXJJHVWLRQVD\DERXWWKHVHVWXGHQWV¶DWWLWXGHV
DQGEHOLHIVDERXWFOLPDWHFKDQJHDQGWKHLVVXHRIVXVWDLQDELOLW\"
)LQDOO\DV,7(WXWRUVWKLVVXJJHVWVDQHHGWRDFNQRZOHGJHWKDWGHYHORSLQJVWXGHQWWHDFKHUV¶DELOLW\WR
HQJDJHFULWLFDOO\ZLWKFRPSOH[DQGG\QDPLFLVVXHVSDUWLFXODUO\LI/HDUQLQJIRU6XVWDLQDELOLW\LVWRPDNHDQ
LPSDFWUHTXLUHV,7(PRYLQJDZD\IURPWKHQDUURZYLHZRIRQO\GHYHORSLQJ,7(VWXGHQWVDELOLW\WRFRSHLQ
WKHFODVVURRPWRZDUGVDPRUHKROLVWLFYLHZGHYHORSLQJFULWLFDOSURIHVVLRQDOVDQGUHVSRQVLEOHFLWL]HQVDEOH
WRFRSHLQDQLQFUHDVLQJO\FRPSOH[G\QDPLFDQGPHVV\ZRUOG$UJXDEO\WKHIRUPHUOHDGVRXUVWXGHQWVWR
FKDUWDSDWKZD\ WKURXJK WKHLU LQLWLDO WHDFKHUHGXFDWLRQ WKDWQDUURZO\ IRFXVHVRQSUDFWLFHDQG OHDGV WR
DYRLGDQFHRI
PHVVLHU
WRSLFVLQDVVLJQPHQWVDVLOOXVWUDWHGDERYH&RQVHTXHQWO\SHUSHWXDWLQJDKDELWRI

FRPSOLDQFH
 DQG LOOXVWUDWLQJ KRZ XQFRPIRUWDEOH VWXGHQWV DUH ZKHQ WKH\ HQJDJH ZLWK VXFK LOOGHILQHG
LVVXHV
9$/8(6.
7KH 8QLWHG 1DWLRQV 0LOOHQQLXP 'HFODUDWLRQ RXWOLQHV  SOHGJHV 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2XUUHVHDUFKUDLVHVVRPHLQWHUHVWLQJSRLQWVUHJDUGLQJKRZ,7(3ULPDU\(GXFDWLRQVWXGHQWVXQGHUVWDQG
µvalues¶ LQJHQHUDODQGKRZ WKH\SUREOHPDWLVH WKH LVVXHRI FOLPDWHFKDQJH7KH IDFW WKDWDVLJQLILFDQW
SURSRUWLRQRIVWXGHQWVLQRXUVDPSOHVWUXJJOHGWRDUWLFXODWHWKHLUXQGHUVWDQGLQJRIYDOXHVLVZRUU\LQJDQG
LQGLFDWHV WKHQHHG WRSURYLGH UHDOZRUOGH[DPSOHVRI KRZGLIIHUHQW YDOXHVPDQLIHVW WKHPVHOYHVZLWKLQ
EHKDYLRXUDWWKHLQGLYLGXDO ORFDODQGJOREDOOHYHO ,QDGGLWLRQWKHUHLVDQHHGWRPDNHH[SOLFLWKRZRXU
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LVKRZWHDFKHUVKDUQHVVWKLVDVSHFWSHGDJRJLFDOO\WRHQFRXUDJHRXUVWXGHQWVWREHFRPHDFWLYHUDWKHUWKDQ
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
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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FDXVHV HIIHFWV DQG SRVVLEOH UHVSRQVHV´ 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 0DNLQJ LW SDODWDEOH WR WUDGLWLRQDOLVW YLHZV LQ +LJKHU
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VHHPVHDV\IRUXVWRVOLSLQWRWKLVFRQIOLFW)XUWKHU6KHSKHUG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TXHVWLRQVZKHWKHUZHFDQVHSDUDWH
VWXGHQWV¶FRJQLWLYH OHDUQLQJDERXWVXVWDLQDELOLW\ IURPWKHGHYHORSPHQWRIYDOXHVWKDWRFFXUGXULQJWKHLU
WLPHLQXQLYHUVLW\ZKLOVW:DUEXWRQDUJXHVIRUWKHQHFHVVLW\RIGHHSOHDUQLQJLQ/I6ZLWKIRFXVRQ
XQGHUVWDQGLQJDQGQRWMXVWDVVHVVPHQW
7KHFXUUHQWVWXG\LQGLFDWHVWKDWVWXGHQWVZHUHPRVWLQIOXHQFHGE\FRPPRQO\KHOGDWWLWXGHVDQGEHOLHIV
DVWKHUHDOPRISUREDEOHNQRZOHGJHDQGSRSXODURSLQLRQ<HWWKHSUREOHPZDVWKDWWKH\DFFHSWHGWKLVDV
WUXHDQGFHUWDLQNQRZOHGJH+RZHYHUWHDFKHUVUHTXLUHDGHJUHHRISUDFWLFDOZLVGRPZKHQGHDOLQJZLWK
FRPSOH[ VRFLRVFLHQWLILF LVVXHVZKHQRQH LQWHQGV WR DUULYH DW GHIHQVLEOH YDOXHODGHQGHFLVLRQV DQG LV
XVHIXOZKHQDQDO\VLQJDQGXQGHUVWDQGLQJGHFLVLRQPDNLQJDERXWDYDULHW\RIVFLHQFHUHODWHGHYHQWVDQG
LVVXHV7KLVDOVRLQFOXGHVDQXQGHUVWDQGLQJRIWKHSROLWLFDOPRUDODQGHWKLFDODVSHFWVRIVXFKLVVXHV7KH
VWXGHQWVLQWKLVVWXG\GHPRQVWUDWHGDODFNRIWKLV
$EURDGHULVVXHOLHVLQWKHQHJOHFWRISUDFWLFDOZLVGRPLQ,7(SURJUDPPHVDQGLQHGXFDWLRQEH\RQG
3ULPDU\JHQHUDOO\$VKLIWLQWKH+LJKHU(GXFDWLRQVWDWXVTXRLVQHHGHGWRFRPPXQLFDWHWKHHPHUJLQJ
YLHZWKDWNQRZOHGJHQRWRQO\KDVDQLQKHUHQWGHJUHHRIFKDQJHDQGYDULDELOLW\JLYHQWKHWHQWDWLYHQDWXUH
RIVFLHQWLILFNQRZOHGJHEXWWKDWLQPDQ\RIWKHVHFRPSOH[LVVXHVVXFKDV&OLPDWH&KDQJHWKHRQO\WUXH
DQGFHUWDLQNQRZOHGJHVHHPVWREHWKDWNQRZOHGJHZLOOFKDQJHRIWHQUDSLGO\
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